Major-General Sir DAVID BRUCE, K.C.B., F.R.S.
In summarizing the remarks and statements made by speakers, it appears to me that as far as I can understand the matter, this discussion has failed to bring into prominence any decisive point that can be of guidance in the elucidation of what appears to be a new clinical problem. This is all the more to be regretted as there seems reason to believe that a fairly clear issue lies in the diagnosis between functional spasm and local tetanus.
One thing alone emerges fairly clearly, and that is, that a contracture of only a few days' standing which cannot be completely abolished by anaesthesia must be regarded with suspicion, and the medical officer will not go far wrong in resorting to vigorous antitetanic measures.
The inquiries into the frequency of contracture in civil surgical practice made by the War Office Tetanus Committee yielded surprising results.
Dr. Batten and Mr. Elmslie remarked that if neurologists and orthopeedic surgeons had been consulted, there would have been many more answers in the affirmative. This may be true, but at the same time the fact seems to stand out, that these cases of contracture are far and away more numerous in war wounds than in civil practice. The excuse for addressing the circular to surgeotis is that it is the civil surgeon who sees and treats the vast majority of injuries received in civil life, and not the neurologist or orthopedist. Probably the reason of this greater frequency of contracture after war wounds is to be found, partly in the intensely irritable psychical condition incurred by the strain and stress of modern war, and, to a much greater extent, in the earth contamination of wounds by fragments of shells and the grossly infected condition of the soil brought about by trench warfare. A practical point arising out of the discussion seems to be that it is very important to separate the cases of functional spasm from the cases of local tetanus at the earliest possible date, in order that each may receive appropriate treatment. We have seen the results of delay in functional cases in some of the cases exhibited to-night, and I have read in many reports of war tetanus cases the result of neglecting or mistaking the symptoms of local tetanus. This has resulted in the spread of the mischief to more vital centfes and too often in the death of the patient. There must be early diagnosis and early treatment, else we shall see hundreds of discharged soldiers with incurable deformities due to neglected functional spasm or local tetanus, as well as a heightened rate of mortality in our tetanus returns.
Before sitting down I would like, if time permits, to place on record some of the more prominent features of tetanus as they appear in the light of our experience in the present war. First, the undoubted usefulness of prophylactic injections. As the Chairman said the occurrence of local tetanus is very good evidence that the treatment by prophylactic injections of antitetanic serum has been successful in preventing tetanus in a very large number of our soldiers. During the first months of the war these injections were not given and the incidence of tetanus was high. As soon as they were introduced this fell at once to about a tenth of the formier incidence and has remained down ever since. With the introduction of the prophylactic injection the incubation period was much lengthened and the rate of mortality gradually fell from 57'8 per cent. in the first year of the war to 14'8 per cent. in the last analysis.
Another fact which stands out is that tetanus bacilli may lie jperdu for months or even years in the depths of wounds, whether healed or unhealed, and that operative interference is apt to light up the smouldering embers. In the last published analysis there were thirteen such cases where no prophylactic injection was given before the operation. Nine out of the thirteen died. I suggested in this analysis,' that at the present time and with our present knowledge it is a question as to whether a surgeon who neglected this prophylactic injection before operation on war wounds would not render himself liable to an action for malpractice.
Another interesting feature of tetanus in war time is that cases of injury to tissues without visible breach of continuity of the skin, as in trench foot, are often followed by tetanus. At first these did not receive a prophylactic injection and the cases of tetanus occurring among them were almost all acute and fatal. When this was remedied by giving all cases of trench foot a prophylactic dose of antitoxin this fatality ceased.
Not only is there a danger of the tetanus bacilli gaining entrance through unconsidered breaches in the skin, but the intestine itself must be considered in war time as a danger zone. Living and eating and drinking while smothered in the mud of the trenches must lead to the swallowing of many tetanus spores. It is not to be wondered at. then that several cases of operation involving the intestine, such as, appendicitis, have been followed by tetanus. Captain Tulloch, a member of the Tetanus Committee, has found the bacilli in the intestinal contents of such cases. ' A summary of this alnalysis appears in the Brit. Med. Journ., March 16, 1918. Another question of practical importance in connexion with prophylaxis is, whether several injections are more efficacious than a single one. The Tetanus Committee laid down in their latest memorandum, dated -June, 1917, that four prophylactic injections should be given to every wounded soldier at intervals of seven days. What has been the result ? Well, as to case mortality I think I am almost justified in saying that multiple injections make little or no difference. In the last 300 cases of tetanus, the rates of mortality in those who received one, two, three -or four injections were 22 2, 16'1, 15'7, and 13 per cent. This would appear on the face of it to be in favour of multiple injections, but when it is considered that men may be attacked by tetanus before they can receive their second or third dose, this apparent advantage disappears.
In regard to the rate of incidence, which underwent such a marvellous change as the result of one prophylactic injection, nothing at present can be said. The data for the calculation are not yet available. I think, however, that we are justified in believing that a" lowering of ithe incidence-rate will be found to have taken place as the result of the -multiple prophylactic injections. Until further evidence is forthcoming I would strongly urge that the four injections be continued. Another matter of controversy is the dosage in prophylactic injections. The War Office Tetanus Committee laid down that 500 units should be the standard dose as well in primary as in secondary injections. In France the teaching is, according to Sir Williamn Leishman, that 500 U.S.A. units is a sufficient dose in the majority of wounds, but in instances of severe injury, where the wounds are large or deep wand are heavily contaminated, especially if accompanied by fracture of bone, the dose of 500 U.S.A. units is not so good as one of 1,000 or 1,500 units. For my own part when I consider how impossible it is to prophesy from the appearance of a wound the chances of the occurrence -of tetanus, I am still in favour of a standard dose; it leaves nothing to -the idiosyncrasy of the operator, it renders statistics more easily manipula,ted, there is less risk of serum rashes from the smaller dose -of foreign serum, and therefore until it is proved that 1,500 units is appreciably a better dose in lowering incidence and mortality, I will vote for the standard dose of 500 units repeated four times at intervals of a week.
I agree with Major Cushing, U.S.R., however, that "in the interest -of our troops the question of whether a single dose of 1,500 units is preferable to repeated doses of a smaller amount ought to be definitely -settled." Yes, but how to settle it ?
The introduction of a double serum against tetanus and gasgangrene which has recently been effected through the energy of Dr-O'Brien, a member of the Tetanus Committee, working with toxin prepared by the method of Major Bull, of the U.S. Army, should still more lessen the incidence of tetanus as one of the preparers for the tetanic feast will probably be absent.
Lastly, in regard to the prophylaxis of tetanus it is up to the surgeon to do the rest. I remarked in the Sixth Analysis of cases of tetanus treated in home hospitals from March to June, 1917:. " Surely it is not beyond the ingenuity of man to devise some form of surgical .treatment which will prevent the development of gas gangrene or tetanus in wounds. Perhaps the addition of an anti-gas gangrene serum would have some effect." We will now have an opportunity of learning whether this is so or not. If the result is not wholly satis-factory then a treble serum including a Vibrion septique antitoxin must be tried.
Secondly in regard to the results of the therapeutic use of antitetanic serum we are on much more unstable ground. To arrive at a true estimate of the curative value of antitoxin is of the greatest importance, but unfortunately it presents great and, up to the present, insurmountable difficulties. It is difficult to convince oneself that the therapeutic use of antitoxin has any real value. Perhaps, however, the following argument may have some cogency. The rate of mortality in pre-serum days was 85 per cent. During this war the percentage among those who -received no prophylactic inoculation, but were treated with serum after the disease appeared, was 58 per cent. The difference between 58 per cent. and 85 per cent.-27 per cent.-would therefore seem to give the value of the therapeutic treatment of antoxin. But the subject bristles with fallacies.
Another question in the therapeutic use of antitoxin which has given rise to controversy is the route of injection. In France there is a tendency to extol the intramuscular at the expense of the intratheca],. and in this country also the intramuscular route is becoming daily more popular. Its ease and freedom from danger are doubtless in its favour. My. working hypothesis, however, is still, that in general tetanus the best method of treatment lies in the earliest.
possible injection of large doses of antitetanic serum by the intrathecal route.
It is impossible to prove this from human statistics, but Professor Sherrington has shown in the most unmistakable manner that in experimental animals, inoculated with a known lethal dose of toxin, the intrathecal route is by far the most efficacious. In the monkeys treated subcutaneously or intramuscularly the disease was hardly retarded in its fatal result, whereas almost all those treated by the intrathecal route recovered.
At the second session of the Research Society of the American Red ,Cross in France, Major Cushing, U.S.R., agreed that general experience was in favour of the intrathecal method when the disease was once ,established, and he wondered whether the size of the lumbar puncture needles which were enmployed might not possibly account for the un-,popularity of this fornm of treatment. Some years ago when the lumbar puncture outfits in England were submitted to the Tetanus ,Committee for criticism it was found that many of the needles looked more like gas tubing than needles suitable for lumbar puncture. These were turned down, and the Committee recommended that needles .24 in. and 31 in. in length and 1 mm. and 12 mm. in diameter should ,be used. For my own part I am sure the hesitation to use the intrathecal route is due to its difficulty and supposed danger. Like imiany m.inor operations it requires some practice and experience. Many Medical Officers have never performed it. Onnie ignzotumn pro magnifico. Nevertheless, reasoning from animal experiments, the intrathecal route is far and away more effective than the intramuscular and subcutaneous route. To sum up the whole therapeutic niatter. Antitoxin has no power of neutralizing toxin fixed in the nervous system. If a fatal -amount has been absorbed then no amount of antitoxin will save the ,patient's life. If there is any free toxin circulating in the blood or -lymph, the antitoxin can neutralize it, and so prevent further mischief. If then a fatal amount has not been absorbed the injection of antitoxin nay be of use. By animal experiment it is proved that the intrathecal route is the best. It is believed that the intravenous route is also good, but more dangerous on account of the liability to anaphylactic shock. Therefore the Tetanus Committee, in their last Memorandum, reconmended antitoxin to be given intrathecally at the first sign of tetanus.
